INTRODUCTION 31
Fruit quality is an abstract concept that varies according to the particular 32 perception of consumers. In recent surveys, inconsistent or poor quality has been 33 mentioned as a major limiting factor influencing consumer choice. 1 Flesh texture and 34 firmness, visual appearance, flavour and aroma are all part of fruit quality as are the 35 levels of sweetness and acidity. 2 A lack of sugar or sweetness is among the most 36 common consumer complaints in peaches and apricots, 3 since composition of sugars 37
ultimately affect fruit quality and flavour. 38 9 asterisks. Correlations between traits to reveal possible relationships were calculated 174 from raw data of the 3 years, using the Pearson correlation coefficient at P ≤ 0.05. 175
176

RESULTS AND DISCUSSION 177
Cross and year effect 178
The population in this study exhibited considerable phenotypic variation in sugar 179 contents ( Table 2 ). The variation ranges extended between those determined at maturity 180 in P. persica by other authors. 7, 17, 18 In this study, the average content of total sugars 181 (the sum of sucrose, glucose, fructose and sorbitol contents) in the peeled fruit was 72.1 182 g kg -1 FW. Sucrose, glucose, fructose and sorbitol contents were analyzed separately as 183 they play an important role in peach flavour quality. 2 Sucrose was the sugar present at 184 the highest concentration in all genotypes evaluated, ranging from 28.2 to 84.4 g kg -1 185 FW, followed by fructose, glucose and sorbitol. The mean levels of glucose and 186 fructose were quite similar (mean glucose/fructose ratio = 0.8) and about 9 times lower 187 than the mean level of sucrose (mean sucrose/glucose ratio = 9). The range found in 188 sucrose, glucose and fructose among genotypes was 5-fold, while in sorbitol the range 189 was 15-fold. A broad range of SSC (from 7.6 to 17.5 ºBrix) was also found among the 190 studied seedlings. On the other hand, a large variation of glucose/fructose ratio (from 191 0.4 to 2.5) was detected in the studied seedlings. Identifying low glucose/fructose ratio 192 genotypes might be of particular interest, since fructose was rated higher (1.75) than 193 sucrose (1) and glucose (0.75) in terms of sweetness.
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The great genotypic variation in 194 this population suggests that there is a genetic potential to develop peaches and 195 nectarines with improved sugar content. Indeed, 12 of the 26 pre-selected outstandingthan 'low quality' peaches. 199
Analysis of variance on the 205 genotypes over 3 years of study ( Table 3)  200 showed that cross and year significantly affected all evaluated traits, except for fructose 201 and sorbitol content, which were not significantly affected by year. These results 202 suggest that fructose and sorbitol contents appear to be less influenced by the prevailing 203 environmental conditions over the growing season than the other fruit quality traits 204 evaluated. Anyway, contribution of year to the phenotypic variance of sucrose and 205 glucose contents was low (2.2% and 1.7%, respectively), whereas the phenotypic 206 variance of SSC explained by year was higher (17.4%). In peach, a year effect has been 207 reported for SSC, sucrose, glucose and sorbitol contents. 18, 20 The year-to-year variation 208 in sugar profile may be explained by the differences in climate and crop load over the 3 209 years of study. 20 Several studies have previously characterized Prunus populations for 210 patterns of variation in sugar contents. 18, 21 These studies agree that environment 211 influences the level of individual sugars (sucrose, glucose, fructose, and sorbitol) 212 although sugar profile seems to be relatively constant across environments. Statistically 213 significant cross x year interactions were only observed for fruit weight and pH. Due to 214 the not significant cross x year interactions on the SSC, TA and individual sugar 215 contents, the data from different years were analysed together. 216
The significant effect of cross found for all the evaluated traits and its high 217 contribution to their phenotypic variance (Table 3) , agree with previous works where 218 cross effect on peach quality have been reported. 20 The highest SSC was shown by the 219 O´Henry x VAC-9515 progeny (Table 4) and nectarines since it has been related with the degree of liking and consumer 226 acceptance. 4 Consumer acceptance of high acid cultivars have been reported to increase 227 as SSC increases, until reaching a plateau (at 11-12 ºBrix) above which it becomes 228 insensitive to any additional increase in SSC. 4 However, this plateau has not been found 229 for the low acid cultivars. On the other hand, the relationship between sugar 230 composition and consumer acceptance is cultivar specific, and there is not a single 231 reliable SSC or sugar content value which assures consumer satisfaction across all 232 cultivars and consumer preferences. Total sugars content is an important quality trait in the fruit breeding programs, since it 240 has been reported to be highly related to aroma and taste of peaches and nectarines. Consequently, the percentage of sorbitol in the sugar composition was significantly 244 different among progenies, ranging from 2.1% to 7.1%. However, the mean sorbitol 245 content remained lower than 10 g kg -1 FW for all the progenies in agreement with the 246 sorbitol values found in peaches and nectarines. 23 Due to the important role of sorbitol 247 in the texture and flavour of peach and nectarine fruits, this interesting trait was valued, 248 among others, in the selection of two genotypes from the O'Henry x VAC-9514 249 progeny. Colaric et al. 7 reported that sorbitol was the attribute most related to peach 250 aroma and taste among carbohydrates and organic acids. Moreover, it is an interesting 251 polyalcohol in terms of nutrition for special dietary purposes, such as diet control or 252 dental health.
14 Therefore, genotypes with high sorbitol content are nowadays 253 interesting for fruit breeders. 13 Glucose/fructose ratios were near one for most 254 progenies, since seasonal changes in glucose and fructose contents have the same 255 pattern and they are usually similar in amount in peach and nectarine fruits. , respectively). Significant higher SSC (P ≤ 0.05) and total sugar content (P ≤ 273 0.01) was also found in set II when comparing with set I, indicating that progress has 274 been made in our breeding program toward selection of higher sugar content fruits. The 275 significant differences on several sugar traits observed between the pre-selected 276 genotypes and the breeding population confirm the effect of sugar composition on the 277 sensorial quality of the peach fruit, 4, 7 since selection of outstanding seedlings was based 278 on various fruit quality traits which may be influenced by, but are not only restricted to and total sugars. However, the relationship between SSC and consumer acceptance is 284 cultivar specific, and there is not a single reliable SSC that assures consumer 285 satisfaction. 4 The difference in sucrose content between sets I and II, corroborates the 286 importance of sucrose on the sensorial peach and nectarine quality. Colaric et al. 7 
287
reported a high contribution of sucrose to aroma and taste of peach and nectarine fruits, 288
indicating that peach fruits with better aroma ratings had also higher sucrose contents. 289
Moreover, sucrose is important as energy source and as a preservative of fruit flavours. (Table 5 ). In the case of 294 pubescent vs. glabrous skin, nectarine fruits showed significantly higher SSC, glucose,14 authors. 23 Due to their higher glucose content, significant lower sucrose/glucose ratio 297 was found in nectarines than in peaches. Nevertheless, no significant differences 298 between peach and nectarine fruits were observed for sucrose, fructose and sorbitol 299 contents. Similarly to our results, Day et al. 27 found that 15 peach cultivars averaged 300 approximately 11 ºBrix SSC, whereas 11 nectarine cultivars averaged approximately 14 301 ºBrix SSC. Moreover, a trained taste panel found that nectarine cultivars were sweeter 302 than peach cultivars. All these results show the advantages of nectarines over peaches in 303 relation to sugar concentrations, although cultivar variations should be also taken into 304 account. The co-localization of major QTLs controlling SSC with the morphological 305 marker for peach vs. nectarine fruit on linkage group 5 (LG5) 28, 29 may partly explain 306 the observed differences. 307
Significant differences in sugar contents were also found when comparing 308 yellow and white flesh colour fruits. White flesh fruits showed significantly higher SSC, 309 individual and total sugar contents (Table 5) However, nowadays and due to the increasing gene exchange between different 323 cultivars occurred on the peach breeding programs, it is also possible to find white-324 fleshed peaches with lower sweetness and higher acid levels. 325
In our program, there is only one progeny (VAC-9520 x VAC-9517) segregating 326 for the fruit shape trait (flat vs. round). In this population, flat fruit genotypes showed 327 significant higher SSC (13.7 ºBrix) than round ones (11.3 ºBrix) ( Table 5 ), even when 328 compared to the round fruit within the same progeny (11.5 ºBrix). Higher individual and 329 total sugar contents were also found in flat fruits although differences were not 330 significant. This result agrees with previous works, where flat peach varieties have been 331
reported to have excellent flavour with a sweet taste, low titratable acidity and high 332 sugar content.
32
This could be explained by the localization of QTLs for SSC 18 and total 333 sugars 28 on LG6, near the dominant gene (S, for 'saucer-shaped') controlling the flat 334 fruit character 33 . 335
In the case of the freestone-clingstone trait, significantly higher SSC, total sugar 336 and individual sugar contents were found in freestone fruits (Table 5 ). These differences 337 may be explained by the identification on LG4 of QTLs involved in SSC, glucose and 338 sucrose contents, 29 near the physical trait controlling flesh adhesion to the stone (F/f). 339
Also the selection pressure for higher sugar contents on breeding programs for peach 340 freestone cultivars for fresh market may contribute to these results. No differences 341 between both types of fruits were reported in a previous work with a P. persica x P. 342 davidiana breeding progeny. In order to find markers for breeding purposes, we calculate the correlation 352 coefficients between sugar and other evaluated fruit quality traits (Table 6 Among individual sugars, the highest correlation was found between 357 glucose and fructose (r = 0.50**), as reported by other authors. 18, 24 Several authors 358 have shown that seasonal changes in glucose and fructose contents had the same pattern 359 and they had approximately equal amounts during fruit development. 34 The correlations 360 found in our study were lower than those reported by Esti et al. 2 and Dirlewanger et al. 
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NS, not significant differences.
